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Abstract 

Although scientific research community has shown increased interest in enhancing disaster 
resilience of societies, yet effort at identifying the needs and skills of stakeholders affected by 
disasters has not received adequate attention. Therefore, the purpose of this study is to identify 
and assess the needs and skills of communities affected by disasters from four different 
countries. Community as one of the stakeholders in disaster resilience is considered as 
respondent in this study, due to the fact that they are on the frontlines of both the immediate 
impact of a disaster and the initial emergency response. Thus, identification of specific needs 
and skills requirement for the community in enhancing disaster resilience becomes imperative. 
The study adopted literature review and semi-structured interviews. The interviews were 
conducted with fifteen purposively selected experts in four different countries to include the 
UK, Estonia, Lithuania, and Sri Lanka. Data obtained were analysed using Nvivo (version 10). 
The study identified different needs and skills of communities related to built environment 
professionals towards enhancing disaster resilience. The identified needs and skills were 
grouped into five disaster resilience dimensions. This includes economic, environmental, 
institutional, social, and technological dimensions of disaster resilience of societies. These five 
groups were further structured into five different stages of the property lifecycle to include 
preparation, design, pre-construction, construction and use stages of a property development. 
Also, the overall identified needs and skills at different disaster resilience dimensions were 
filtered to generate twenty-nine major classifications of skills and needs of communities in 
enhancing disaster resilience of societies. This study would be beneficial to all construction 
professionals and other stakeholders in developing their competencies on the main 
classifications of needs and skills of communities identified in this study.  

Keywords: Communities, Construction professionals, Education, Disaster resilience 
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1. Introduction  

Today, it is increasingly evident that the unprecedented frequency and costs of natural disasters 
and the projected increase in their severity due to climate change are posing significant 
economic challenges and new risks for vulnerable communities (World Economic Forum, 
2008). For instance, the projections of Swiss Reinsurance Company indicates that the flooding 
in Great Britain and Hurricane Dean in the Caribbean cost the global reinsurance industry 
US$35 billion compared to US$12 billion for natural disasters in 2006 (WEF, 2008). This is 
corroborated by World Bank (2013) reports that between 1980 and 2012, the estimated losses 
due to a different form of disasters amount to about US$3.8 trillion. In which, hydro-
meteorological disasters accounted for 74% (US$2.6 trillion) of total reported losses, 87% 
(18,200) of total disasters, and 61% (1.4 million) of total lives lost. Against this backdrop, Asia-
Pacific Economic Cooperation (2010) avers that the core values of a society cannot be entirely 
protected at all times and the disruptions are inevitable. It is on this premise that UNISDR 
(2007) emphasises that communities are on the frontlines of both the immediate impact of a 
disaster and the initial emergency response. APEC (2010) reports that economies have shifted 
from a protection focus to resilience focus; thus disaster resilience is gaining importance as a 
core conceptual approach to building capacity in economies in the disaster-prone regions to 
respond and recover from impacts. This is affirmed by World Bank (2013) that disaster can be 
reduced by strengthening resilience: the ability of societies to resist, cope with, and recover 
from shocks.  

Therefore, in a globalising world there is a considerable interest in disaster resilience as a 
mechanism for preparedness, mitigation, response, and recovery. Due to this, many countries 
across the globe as well as many international organisations like United Nations International 
Strategy for Disaster Reduction (UNISDR), World Bank among others are geared efforts toward 
strengthening disaster resilience, and adopting policies that emphasise the importance of 
community disaster resilience as a priority for preparedness. For example, in 2005, 168 
countries drafted and approved the Hyogo Framework for Action (HFA) at the World 
Conference for Disaster Reduction, held in Kobe, Japan. The HFA provides guidance for 
achieving a set of outcomes and results towards reducing disaster risk over ten years (2005-
2015) (UNISDR, 2005). This triggered a number of studies on disaster resilience. Many of these 
previous studies were focused on disaster risk reduction (see Camilleri, 2006; Jayawardane, 
2006; Bosher et al., 2007, 2007b; Kaklauskas et al., 2009; RICS, 2009; UNISDR, 2009; 
Mercer, 2012) among others.  Few researchers also focused on disaster resilience education (see 
Thayaparan et al., 2010; Amaratunga et al., 2011;  Siriwardena et al., 2013; Perdikou et al., 
2014; Zhou et al, 2014; Thayaparan et al., 2015) among others. In spite of these studies on 
disaster resilience very few studies attempted to identify the needs and skills of communities 
affected by disasters (see Perera et al., 2015). Having aware of this gap, this study, therefore, 
becomes imperative with a view to identifying the specific needs and skills requirement for the 
community as a stakeholder in enhancing disaster resilience. Thus, achieving disaster resilient 
communities require a long-term shared responsibility among the stakeholders in the wider 
environment. In this regard, these study findings would be beneficial to construction 
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professionals and other stakeholders in fostering their competencies towards enhancing disaster 
resilience of communities at large. 

2. Concept of disaster resilience  

The concept of resilience has received both theoretical and empirical attention across different 
fields. This is corroborated by Molin-Valdes et al. (2013) that concept of resilience has 
increasingly popular across academic and policy debates as a way of reducing society’s 
vulnerability to threats posed by natural and human induced hazards. This is further 
acknowledged by Alexander (2013) that the concept of resilience has been widely adopted and 
adapted by many disciplines. Christopherson et al. (2010) assert that growing popularity of 
research on resilience is due to insecurity and uncertainty afflicting people across the world. 
This is affirmed by Modica and Reggiani (2015) that the uncertainty due to the interconnections 
between economic and environmental crises in the current global networks necessitated the 
growing attention being paid to resilience. Martin (2012) identifies four major reasons why 
researchers focusing on the concept of resilience: (i) the impact of natural and man-made 
disasters afflicted communities; (ii) recognition that major disruptions can affect the whole 
economic landscape; (iii) the influence of other disciplines, such as ecology, where the main 
interest is on how ecosystems respond to shocks; and (iv) the effect at both local and regional 
levels of financial and economic crises and their consequences, due to the austerity policies 
pursued by many states. Against this backdrop, Carlson et al. (2012) recognise the concept of 
resilience as a multifaceted notion that can be managed differently according to different 
objectives. Based on this, Modica & Reggiani (2015) conclude that researchers interested in 
investigating the concept of resilience more deeply may be hindered by the range of definitions, 
classifications and uses of resilience. This could be attributed to the fact that the term resilience 
has been used across a wide range of academic disciplines and in many different contexts. For 
instance, in physics and mathematics (see Brown & Kulig, 1996; Bodin & Wiman, 2004). In 
psychology expanded to include community and social resilience (see Chenoweth & Stehlik, 
2001; Adger, 2000). In ecology expanded to social resilience (see Adger et al., 2005; Gunderson 
& Folke, 2005).  

Similarly, within the context of disaster resilience; resilience has been described by a number of 
researchers, the most common definitions of resilience relates to the capacity of a society to 
“bounce back”, cope, withstand, “resile from” or “spring back from” a shock (see Cutter et al., 
2009; Béné et al., 2012). Further, Béné et al. (2012) and Cutter et al. (2008) assert that 
resilience has two major characteristics: (i) a capacity to recover from shocks, and (ii) a degree 
of preparedness. It is noteworthy to state the definition of resilience by UNISDR (2009), due to 
its comprehensiveness and acceptability in both industry and academia. Thus, UNISDR (2009) 
defines resilience as: “the ability of a system, community or society exposed to hazards to resist, 
absorb, accommodate to and recover from the effects of a hazard in a timely and efficient 
manner, including through the preservation and restoration of its essential basic structures and 
functions”. Concerning community resilience UNISDR (2009) further reports that: “the 
resilience of a community in respect to potential hazard events is determined by the degree to 
which the community has the necessary resources and is capable of organising itself both prior 
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to and during times of need”. It can be deduced that community resilience is about the continued 
ability of a community to function during and following a disaster. Thus, there is a need for all 
stakeholders’ contribution towards building community disaster resilience.  

2.1 Disaster resilience dimensions 

There are varieties of domains and indicators used for community disaster resilience. For 
instance, Twigg (2009) identifies 28 components of resilience, which are grouped into five 
major thematic areas: governance, risk assessment, knowledge and education, risk management 
and vulnerability reduction, and preparedness and response. Cutter et al. (2010) identify 36 
baseline indicators used to measure and monitor the resilience of communities to disasters. 
Further, Cutter et al. (2010) assert that the resilience of a particular community is based on an 
aggregated resilience index, and therefore categorize community disaster resilience domains 
into five main categories including social resilience, economic resilience, institutional 
resilience, infrastructure resilience, and community capital. Burton (2012) identifies six 
dimensions of resilience, which are called variables. These include: social, economic, 
institutional, infrastructure, community capital, and environmental resilience. In the same vein, 
within the context of disaster knowledge factors (i.e. factors that enhance knowledge of 
managing disasters successfully) Pathirage et al. (2012) classify the knowledge factors into 
eight major categories including: technological, social, environmental, legal, economic, 
operational/managerial, institutional and political factors based on their characteristics. It is, 
therefore, evident that there are varieties of domains or dimensions used for community disaster 
resilience assessment. In this regard, this study would focus on five broad categories of 
dimensions or domains of resilience including: economic, environmental, institutional, social, 
and technological dimensions with their property five-stage life cycle to include preparation, 
design, pre-construction, construction, and use stage. This is illustrated in Figure 1 as follows: 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Dimensions of disaster resilience with their property lifecycle stages   

Resilience Dimensions: ER-Economic Resilience; EvR-Environmental Resilience; IR-Institutional Resilience; SR-Social 
Resilience; TR- Technological Resilience 
 
Property Lifecycle Stages: PS-Preparation Stage; DS-Design Stage; PCS-Pre-Construction Stage; CS-Construction Stage; US-Use 
Stage 
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It is believed that the aforementioned dimensions of resilience with their property lifecycle 
stages (see Figure1) covered all the dimensions of resilience identified by previous researchers.  

3. Research methodology  

The study area, which include the UK, Lithuania, Estonia, and Sri Lanka were selected in terms 
of disaster impacts like the flood in the UK, Lithuania & Estonia, and Tsunami in Sri Lanka. 
The study adopted literature review, brainstorming session, interviews, and expert group. The 
outcome of a comprehensive literature review produced the dimensions of disaster resilience 
with their property lifecycle (see Figure 1), which form the basis of inquiry for the data 
collection and analysis. Thus, the outcomes of literature review were subjected to internal 
brainstorming comprised four researchers and academia in the built environment, which have 
practical experience of communities affected by disasters with a view to developing and fine-
tuning the interview questions. This is, therefore, addressing potential interpretation difficulties 
of some disaster resilience terminologies.  

Semi-structured interviews were conducted on fifteen “community” stakeholder group 
purposively selected from the aforementioned countries. This approach is similar to the research 
work by Thayaparan et al. (2015) that conducted ten interviews with experts in the higher 
educations. Purposive sampling technique is adopted because this study involved only 
respondents that have either experienced disaster events as a member of an affected community 
or respondents that were deeply involved in the reconstruction and recovery of disaster affected 
communities. This is supported by a number of earlier researchers. For instance, Marshall 
(1996) asserted that purposively sampling technique enables the researcher to select the most 
productive participant. Blaxter et al. (2006) advocated for non-probability sampling when the 
researcher lacks a sampling frame of the target population for the study. The interviews were 
conducted face-to-face, and each interview lasted between 50 minutes and 60 minutes. During 
the interviews, the focus was on the needs of communities, and the skills required from 
construction industry professionals serving these communities. Thus, the interviews were more 
of a discourse structured around the stages of disaster management cycle. The interviews were 
recorded using a digital voice recorder and notes were taken during the interviews that were 
conducted in the second half of 2014.  Detailed transcripts were prepared for each interview, 
resulting in fifteen full transcripts.  

The fifteen full transcripts from respective interviews were analysed using thematic coding 
through Nvivo (version10). During the analysis using Nvivo, the themes were presented under 
two major headings: (i) Needs; and (ii) Skills. The “Needs” cover both the desires and 
expectations of interviewees during disaster experience, and what should be in place while 
professionals are working with them in enhancing community resilience. Similarly, some set of 
skills were identified comprising those displayed by professionals involved in the reconstruction 
and recovery of disaster affected communities, and those desired/or expected by interviewees. 
Therefore, all the identified “Needs” and “Skills” were further categorised into five dimensions 
of resilience (i.e. Economic, Environmental, Institutional, Social, & Technological) and each of 
the dimension of resilience is sub-headed with the five stages of property lifecycle to include: 
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Preparation, Design, Pre-construction, Construction and Use stage (see Figure 1). In this regard, 
similar identified “Needs” and “Skills” were mapped to derive classifications encapsulate the 
“Needs” and “Skills” of communities related to professionals towards enhancing economic, 
environmental, institutional, social, & technological dimensions of disaster resilience of 
communities. 

In addition, the derived classifications were presented to an expert group involved in CADRE 
(Collaborative Action towards Disaster Resilience Education) from five different countries in 
June 2015. These group of experts comprised thirteen professionals, researchers and academia 
in the built environment, which have vast experience in disaster management skills and 
knowledge among others. The thirteen groups of experts carefully checked and refined the 
derived classifications under respective dimensions of disaster resilience with their property 
lifecycle stages. This led to final classifications of “Needs” and “Skills” towards enhancing 
disaster resilience of communities. The expert group, therefore, suggested recommendations on 
how the aforementioned classifications can be used to update and upgrade the built environment 
professionals’ competencies and other stakeholders at large. 

4. Results and analysis  

The outcome of semi-structured interviews using Nvivo (10 version) for the analysis produced a 
long list of ‘Needs and Skills’ expected of the construction industry professionals while serving 
communities in disaster-related situations under the respective dimensions of disaster resilience 
with their property lifecycle stages. Thus, due to the limitation of space, the sample portion of 
identified ‘Needs and Skills’ is presented in Figure 2 as follows: 

 

 

 

 

 

 

 

 

 

Figure 2: Sample portion of identified ‘Needs and Skills’ under the respective dimensions of 

disaster resilience with their property lifecycle stages 
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Table 1 indicates the twenty-nine final major classifications derived from the identified “Needs” 
and “Skills” (i.e. after combining similar “Needs” and “Skills” like-for-like) in each respective 
dimension of disaster resilience and their property lifecycle stages. Further, the final major 
classifications emanated in each dimension of disaster resilience with their respective stages of 
property lifecycle were numbered/or coded between 1 and 29 (see Table 1). For example, at 
Economic Resilience (ER) with its property lifecycle stages comprising Preparation Stage (PS), 
Design Stage (DS), Pre-Construction Stage (PCS), Construction Stage (CS), and Use Stage 
(US), the total major classifications emanated in each stage are 14,13,11,12,and 11 respectively 
(see Table 1 details).  

Also, for more clarity Table 2 provides the descriptions of the twenty-nine major classifications 
derived with their sample portions of the identified ‘Needs and Skills’ under each major 
classification derived (see Table 2 for details). 

Table 1: Coding of the twenty-nine classifications into the dimensions of disaster resilience and 

stages of property life cycle 

Dimensions 
of resilience 

Stages of property life cycle 
PS DS PCS CS US 

ER 1,2,3,4,9,11,14, 
15,16,17,19,20, 
23,24 

1,2,3,4,9,14,15,16,
17,23,24,25,26 

1,2,3,4,5,11,14,17,
20, 23,24 

1,2,3,4,9,11,14,16, 
17,20,23,24 

1,4,8,9,11,14,15, 
17,23,24,26 

EvR 6,8,9,12,15,16,25,
27 

6,9,12,15,16,27,10 9,12,15,27 6,9,12,15,16,27 8,9,12,15,16,27 

IR 4,6,7,8,9,10,11, 
12,13,14,15,16, 
17,18,19,20,21, 
22,23 

4,6,7,9,10,11,12, 
13,14,15,16,18,19,
21,22,23,28 

3,4,5,6,7,10,11,12,
13,17,18,19,21,22,
23 

4,6,7,9,10,11,12, 
13,14,15,16,18,19,  
21,22,23,24, 

4,6,7,9,10,11,12, 
13,14,15,16,19,21, 
22,23,24,26,27 

SR 3,4,5,6,8,9,10,11,
12,14,15,16,17, 
18,19,22,23,24,28 

3,4,6,8,9,10,11,12,
15,16,18,19,22,23,
24,25,28 

3,5,8,10,11,12,13,
14,15,18,19,22,23,
24, 

3,4,6,8,9,10,11,12, 
14,15,16,18,19,22,2
3,24,28 

3,4,8,9,10,11,12, 
15,16,19,22,23,24, 
27,28 

TR 3,4,6,8,9,12,15, 
16,19,26,29 

3,4,6,9,12,15,16,1
9, 24,26,29 

3,4,6,9,12,15,19, 
24,29 

3,4,6,9,12,15,16,19,
24,29 

4,6,8,9,15,16,19,26,
27,29 

Note: Dimensions of resilience: Economic Resilience – ER, Environmental Resilience – EvR, 
Institutional Resilience – IR, Social Resilience – SR, and Technological Resilience – TR. 

Stages of property lifecycle: Preparation Stage – PS, Design Stage – DS, Pre-Construction 
Stage – PCS, Construction Stage – CS, and Use Stage – US  
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Table 2: Descriptions of the twenty-nine major classifications with their sample portion of the 

identified needs and skills 

1. Budgeting & financial planning 
- Fund sourcing and financial 
management skills 
-Funding or financing to address disaster 
resilience 
-Financing flood adaptation strategies 

10. Quality leadership & people 
management 
-Objective consideration of issues-
Flexibility 
-Understanding the community needs 
-Leadership skills 

19. Communication & 
negotiation/Information systems 
- Language (familiarity with local 
language) and communication skills 
- Effective communication links 
- Negotiation skills 

2. Quantification & costing of 
construction works 
-Budgeting and estimating construction 
costs 
-Pricing and estimating-Construction 
works 

11. Team working 
-Effective use of community groups &   
individuals 
-Engaging community 
- Relationship with other agencies and 
communities 

20. Project audit & reporting 
- Knowledge of loss assessment and loss 
adjustment 
- Auditing skills 

3. Supply chain management 
-Alternative utility supplies after disaster 

12. Governance 
-Transparency and accountability in 
adopted processes 
- Minimising political interferences 

21. Management & dispute resolution 
procedures 
- Knowledge of dispute resolution 
 

4. Consultancy services 
-Assistance from external parties (i.e. 
government; NGOs; Private sector, etc.) 
-Providing property advice to community 

13. Stakeholder management 
- Clarity on roles and responsibilities of 
different parties 
- Multi-stakeholder engagement 

22. Cross-cultural awareness in global 
resilience 
- Familiarity with local language 
- Use of local skills and local knowledge 

5. Procurement & contract 
administration/practice 
-Advice to community on selection of 
contractors and consultants 
-Selection of consultants and contractors - 
pre-qualifications 

14. Business planning 
- Temporary business area 
- Business continuity strategies/plans 
- Business protection 
- Needs assessment and prioritisation of 
resources 

23. Project management 
- Project management skills 

24. Asset/Resource management 
-Use of local skills and resources 
- Prioritisation of resources 

6. Building regulation & planning 
-Resilience planning, designing and 
construction 
-Knowledge on land-use planning 

15. Environmental assessment 
- Weather changes monitoring 
- Awareness of potential disaster threats 
- Forecasting and warnings 

25. Disaster management 
- Management of disaster relief 

26. Risk management 
- Disaster risk assessments 

7. Legal/Regulatory compliance 
-Knowledge of prevailing laws, need for 
the flexibility of laws and policies 

16. Management of the built 
environment 
- Development of preventive structures 
and methods 

27. Continuing professional 
development 
-Awareness & education on disaster 
resilience 

8. Health & safety 
-Temporary housing provision 
-Availability and identification of suitable 
alternative place to relocate 

17. Insurance 
- Financial compensation for damages 
- Knowledge and awareness on 
insurance 
- Property insurance 
- Adequacy of insurance cover 

28. Emergency management 
- Rapid recovery after an onset of a 
disaster 
- Management of emergency shelters 
29. Construction technology & 
environmental services 
- Knowledge on resilient construction 
practices 

9. Work progress & quality 
management 
-Rapid restoration of damaged 
infrastructure 
-Better infrastructure needs 

18. Time management 
- Time management 

5. Discussion of findings 

The study identified various needs and skills, which are matched like-for-like and filtered to 
produce twenty-nine major classifications of needs and skills expected of the construction 
industry professionals in enhancing disaster resilience of communities affected by natural 
disasters. The twenty-nine major classifications derived with their respective disaster resilience 
dimensions and property life cycle stages are briefly discussed as follows: 

Economic resilience (ER): The study reveals a total of 18 (out of 29) major classifications 
emanated from the identified needs and skills requirements for enhancing economic resilience 
with their respective property lifecycle stage. Thus, the prevalent classifications include 
budgeting and financial planning, quantification and costing of construction works, insurance, 
supply chain management, consultancy services among others (see Table 1 & 2 for details). 
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Environmental resilience (EvR): In enhancing environmental resilience with their respective 
property lifecycle stage, the study indicates a total of 8 (out of 29) major classifications derived 
from the identified needs and skills under environmental resilience (see Table 1 & 2 for details). 
The common major classifications are work progress and quality management, governance, 
environmental assessment, management of the built environment, continuing professional 
development. 

Institutional resilience (IR): The study shows the overall of 25 (out of 29) major classifications 
emanated from the identified needs and skills in enhancing institutional resilience with their 
respective property lifecycle stage. These include consultancy services, building regulation and 
planning, legal/regulatory compliance, quality leadership and people management, management 
and dispute resolution procedures, cross-cultural awareness in global resilience among others 
(see Table 1 & 2 for details) 

Social resilience (SR): The study further reveals a total of 22 (out of 29) major classifications 
derived under social resilience with their respective property lifecycle stage. This includes 
supply chain management, health and safety, quality leadership and people management, team 
working, governance, stakeholder management (see Table 1 & 2 for details). 

Technological resilience (TR): The study indicates the overall of 13 (out of 29) major 
classifications produced from the identified needs and skills in enhancing technological 
resilience with their respective property lifecycle stage (see Table 1 & 2 for details). The 
prevalent classifications are supply chain management, consultancy services, building 
regulation and planning, work progress and quality management, risk management, construction 
technology and environmental services. 

6. Conclusions 

Understanding and enhancing knowledge on disaster resilience among construction 
professionals continue to be a matter of significance and importance. Thus, identification of 
specific needs and skills requirement for the communities in enhancing disaster resilience 
becomes imperative. As communities are on the frontlines of both the immediate impact of a 
disaster and the initial emergency response; thus the receivers of all what other stakeholders in 
disaster resilience have to offer. Against this backdrop, this study identified different needs and 
skills requirement expected of the construction professionals across the dimensions of disaster 
resilience with their property lifecycle stages in enhancing disaster resilience of communities 
affected by natural disasters. The study, through a comprehensive desk review and selected 
expert group involved in CADRE (Collaborative Action towards Disaster Resilience Education) 
harmonised like-for-like the identified needs and skills across the dimensions of disaster 
resilience with their property lifecycle stages to produce a total of twenty-nine major 
classifications of skills and needs of communities in enhancing disaster resilience of societies. It 
is believed that this study would be beneficial to all construction professionals and other 
stakeholders in developing their competencies on the main classifications of needs and skills of 
communities identified in this study. These study findings would further be useful for 
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professional bodies such as CIOB, RICS, ICE, and RIBA to review and upgrade their existing 
programmes. 
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